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(57)Abstract 

PROBLEM TO BE SOLVED: To increase light 
transmissivity at the time of decoloring and response 
speed at the time of high-contrast driving and to 
improve resistance to repetitive use by forming opposite 
transparent electrodes, a layer consisting of an oxidation 
coloring electrochromic(EC) substance and a metal 
oxide, etc. 

SOLUTION: A transparent electrode layer 2a, an 
oxidation coloring EC layer 3, a layer 1 1 of a mixture of 
an oxidation coloring EC substance with a metal oxide, a 
transparent ionic conductive layer 4, a reduction coloring 
EC layer 5 and a transparent electrode layer 2b are 
successively laminated on a transparent substrate 1 to 
obtain the objective EC device 10. The oxidation coloring 
EC layer 3 preferably contains at least one kind of 
element selected from among Co, Ni, Fe, Ir, Cu. Ru, Rh, 
Pd, Re, Os, Pt, Ho, Sm, Cr, Dy and Er in the state of a 
metallic simple substance (M), its oxide (MOx) or its 
hydroxide [M(OH)x]. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrochromic element which is pinched between the transparent electrode which 
a couple counters, and this transparent electrode and which has at least an oxidization coloring 
nature electrochromic layer, the layer which consists of oxidization coloring nature 
electrochromic matter and a metallic oxide, a transparent ionic conduction layer, and a reduction 
coloring nature electrochromic layer. 

[Claim 2] The electrochromic element according to claim 1 with which the layer which consists 
of the aforementioned oxidization coloring nature electrochromic matter and a metallic oxide is 
formed of the mixture of the aforementioned oxidization coloring nature electrochromic matter 
and the aforementioned metallic oxide. 

[Claim 3] The electrochromic element according to claim 1 with which the laminating of the sub 
layer which the layer which consists of the aforementioned oxidization coloring nature 
electrochromic matter and a metallic oxide turns into from the sub layer which consists of the 
aforementioned oxidization coloring nature electrochromic matter, and the aforementioned 
metallic oxide is carried out by turns, and it is formed. 

[Claim 4] The electrochromic element with which the laminating of the layer and the 
aforementioned transparent ionic conduction layer which are characterized by providing the 
following, and the aforementioned reduction coloring nature electrochromic layer ** is carried 
out one by one The transparent electrode which a couple counters Oxidization coloring nature 
electrochromic layer The layer which consists of oxidization coloring nature electrochromic 
matter and a metallic oxide It is the electrochromic element which has a transparent ionic 
conduction layer and a reduction coloring nature electrochromic layer at least, and they are the 
aforementioned oxidization coloring nature electrochromic layer, the aforementioned oxidization 
coloring nature electrochromic matter, and a metallic oxide between the aforementioned 
transparent electrodes. 

[Claim 5] The electrochromic element according to claim 4 with which the layer which consists 
of the aforementioned oxidization coloring nature electrochromic matter and a metallic oxide is 
formed of the mixture of the aforementioned oxidization coloring nature electrochromic matter 
and the aforementioned metallic oxide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrochromic 
element used for a display device, a permeability adjustable filter, etc., and its manufacture 
method. 
[0002] 

[Description of the Prior Art] Since the electrochromic element (EC element) had on and 
decolorized by impressing electric field has the feature that memory nature in which the light 
transmittance at the time of decolorization does not receive the high influence of polarization is, 
as compared with a liquid crystal device etc., application of a display device or permeability 
adjustable fill TAHE is studied. 

[0003] The complementary-type EC element of five layer structures which have the oxidization 
coloring nature electrochromic layer 103 which serves as substantially the reduction coloring 
nature electrochromic layer 105 which consists of a tungstic oxide, molybdenum oxides, or such 
mixture as an example of such an EC element between electrode layer 102a of a couple as 
shown in drawin g 6 , and 102b, and the insulating thin film 104 which consists of tantalum 
pentoxide from hydroxylation iridium, nickel hydroxide, or such mixture is known (JP,60-31355,B, 
USP4,350,41 4, etc.). Here, 101 is a transparent substrate. 

[0004] Moreover, the complementary-type EC element of five layer structures using the 
transparent dispersion layer formed as the above-mentioned oxidization coloring nature 
electrochromic layer 103 by the dispersoid which consists of iridium metal itself, its oxide, or its 
hydroxide, and the transparent solid-state dispersion medium is known (JP,5-33373,B, 
USP4.652.090, etc.). 

[0005] Furthermore, the manufacture method of EC element of having the above-mentioned 

transparent dispersion layer is indicated by JP.5-58171.B and JP.6-27499.A. 

[0006] 

[Problem(s) to be Solved by the Invention] However, each above-mentioned EC element had the 
trouble that a speed of response (wearing speed of decolorization) became slow, when it drove 
on conditions from which a contrast ratio (permeability at the time of the permeability/coloring 
at the time of decolorization) becomes ten or more. 

[0007] In order to make coloring speed quick, it is necessary to thicken thickness of a reduction 
coloring nature electrochromic layer, and thickness of an oxidization coloring nature 
electrochromic layer. However, with EC element indicated by USP4.350.41 4 etc., since the 
absorbance of an oxidization coloring nature electrochromic layer was large, when this layer was 
thickened, there was a trouble that a light transmittance fell. That is, when thickness of an 
oxidization coloring nature electrochromic layer was set to 50nm or more, especially, the 
absorbance by the side of short wavelength 500nm or less was not able to become large, and 
was not able to make the average light transmittance in a 400~700nm wavelength region 75% or 
more. On the other hand, in order to prevent decline in a light transmittance, when this layer was 
made thin, not only coloring speed falls, but the trouble of being bad"(an electrode being returned 
while wearing and repeating decolorization, and an absorbance becoming large) had repeat 
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endurance. Moreover, also with EC element indicated by USP4,652,090 etc., when thickness of a 
transparent dispersion layer (namely, oxidization coloring nature electrochromic layer) was 
thickened, there was a trouble that an absorbance became large. In addition, when a transparent 
dispersion layer was used as an oxidization coloring nature electrochromic layer, there was a 
trouble that endurance was not repeatedly enough even if it thickens this ** (an absorbance 
becomes large by returning an electrode). 

[0008] Furthermore, since the transparent dispersion layer was formed by using reactant ion 
plating and forming membranes with EC element indicated by USP4,652,090 etc. at the time of 
the manufacture, an evaporation rate was not stabilized but the repeatability of the mixing ratio 
of a dispersoid and a transparent solid-state dispersion medium was bad. Therefore, EC element 
which was excellent in many properties was not able to be manufactured stably. 
[0009] Moreover, the transparent dispersion layer formed by the method indicated by JP,5- 
581 71, B and JP.6-27499.A was not able to say that it had sufficient property in respect of a 
light transmittance etc., when it applied to EC element. 

[0010] Then, the light transmittance of this invention at the time of decolorization is high, and it 
aims at offering EC element excellent in the speed of response and repeat endurance at the time 
of driving by the high contrast ratio, and its manufacture method. 

[001 1] Moreover, this invention aims at offering the manufacture method of manufacturing stably 

EC element which was excellent in many properties. 

[0012] 

[Means for Solving the Problem] this invention is used as the electrochromic element which is 
pinched between the transparent electrode which a couple counters, and this transparent 
electrode and which has at least an oxidization coloring nature electrochromic layer, the layer 
which consists of oxidization coloring nature electrochromic matter and a metallic oxide, a 
transparent ionic conduction layer, and a reduction coloring nature electrochromic layer in order 
to attain the above-mentioned purpose. 

[0013] Moreover, this invention is the electrochromic element which has at least the layer which 
consists of the transparent electrode which a couple counters, an oxidization coloring nature 
electrochromic layer, and the oxidization coloring nature electrochromic matter and a metallic 
oxide, a transparent ionic-conduction layer, and a reduction coloring nature electrochromic layer, 
and it is the electrochromic element with which the laminating of the aforementioned oxidization 
coloring nature electrochromic layer, the layer which consists of the aforementioned oxidization 
coloring nature electrochromic matter and a metallic oxide, the aforementioned transparent 
ionic-conduction layer, and the aforementioned reduction coloring nature electrochromic layer 
** is carried out 

[0014] Moreover, the transparent electrode to which a couple counters between the transparent 
substrates which, as for this invention, a couple counters, The oxidization coloring nature 
electrochromic layer pinched between these transparent electrodes, the layer which consists of 
oxidization coloring nature electrochromic matter and a metallic oxide, a transparent ionic 
conduction layer, and a reduction coloring nature electrochromic layer, ** — the electrochromic 
element which it has even if few — * ** *** — with the aforementioned oxidization coloring 
nature electrochromic layer at least The layer which consists of the aforementioned oxidization 
coloring nature electrochromic matter and a metallic oxide, the aforementioned transparent ionic 
conduction layer, and the aforementioned reduction coloring nature electrochromic layer are the 
electrochromic elements covered with the resin. 

[001 5] Moreover, the transparent substrate which, as for this invention, a couple counters and 
the transparent electrode which is pinched between these substrates and which a couple 
counters. The layer which consists of an oxidization coloring nature electrochromic layer, and 
the oxidization coloring nature electrochromic matter and a metallic oxide, It is the 
electrochromic element which has a transparent ionic conduction layer and a reduction coloring 
nature electrochromic layer at least The layer which consists of the aforementioned oxidization 
coloring nature electrochromic layer, the aforementioned oxidization coloring nature 
electrochromic matter, and a metallic oxide between the aforementioned transparent electrodes, 
The laminating of the aforementioned transparent ionic conduction layer and the aforementioned 
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reduction coloring nature electrochromic layer ** is carried out one by one. at least The 
aforementioned oxidization coloring nature electrochromic layer, The layer which consists of the 
aforementioned oxidization coloring nature electrochromic matter and a metallic oxide, the 
aforementioned transparent ionic conduction layer, and the aforementioned reduction coloring 
nature electrochromic layer are the electrochromic elements covered with the resin. 
[0016] Moreover, the 1st layer which this invention becomes from an indium stannic-acid ghost, 
and Co, nickel, Fe, Ir, Cu, Ru, Rh, Pd, Re, Os, Pt, Ho, Sm, The oxide of any one or more sorts of 
metals of Cr, Dy, and Er, or this metal, the hydroxide of this metal, or the acid hydroxide of this 
metal, Or the 2nd layer which consists of two or more sorts of mixture among the oxide of this 
metal and this metal, the hydroxide of this metal, and the acid hydroxide of this metal. At least 
one sort chosen from Ti02, Ta 205, Zr02 and Hf02, Y203, aluminum203, and Si02 and Sn02, 
Co, nickel, Fe, Ir, Cu, Ru, Rh, Pd, Re, Os, Pt, The oxide of any one or more sorts of metals of Ho, 
Sm, Cr, Dy, and Er, or this metal, the hydroxide of this metal, or the acid hydroxide of this metal, 
Or two sorts or more among the oxide of this metal and this metal, the hydroxide of this metal, 
and the acid hydroxide of this metal of mixture, a shell — with the 3rd layer, and Ta 205 and the 
4th layer which consists of at least one sort chosen from Zr02, Si02, and MgF2 It is the 
electrochromic element which has at least the 5th layer which consists of at least one sort 
chosen from W03, Mo03, and Nb 205, and the 6th layer which consists of an indium stannic- 
acid ghost 

[001 7] Furthermore, this invention is pinched between the transparent electrode which a couple 
counters, and this transparent electrode. An oxidization coloring nature electrochromic layer, the 
layer which consists of oxidization coloring nature electrochromic matter and a metallic oxide, a 
transparent ionic conduction layer, and a reduction coloring nature electrochromic layer, ** — 
the manufacture method of the electrochromic element which it has even if few — it is — the 
mixed gas of a steam, oxygen, and a steam and oxygen — or By performing membrane formation 
by sputtering in the mixed gas of a steam and an argon, and the atmosphere of ******* * It is 
the manufacture method of an electrochromic element which forms the layer which consists of 
oxidization coloring nature electrochromic matter and a metallic oxide on the layer which the 
layer which consists of oxidization coloring nature electrochromic matter and a metallic oxide 
touches. 
[0018] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained according to a drawing. In addition, this invention is not limited by the gestalt and 
example of suitable operation which are shown below. 

[0019] First, the gestalt of operation of the 1st of this invention is explained according to 
drawin g 1 . 

[0020] Drawing 1 is the typical cross section showing the layer structure of the electrochromic 
(EC) element 10 concerning the gestalt of operation of the 1st of this invention. 
[0021] The laminating of the layer (only henceforth a mixolimnion) 11 which the EC element 10 
concerning the gestalt of this operation becomes from the mixture of transparent-electrode 
layer 2a, the oxidization coloring nature electrochromic layer 3, the oxidization coloring nature 
electrochromic matter, and a metallic oxide on the transparent substrate 1 , the transparent ionic 
conduction layer 4, the reduction coloring nature electrochromic layer 5, and the transparent- 
electrode layer 2b is carried out one by one. Unlike EC element of five conventional layer 
structures, this EC element 10 is an EC element of six layer structures. 

[0022] As a transparent substrate 1, although a glass substrate is used suitably, according to the 
use of EC element etc., the substrate which consists of various transparent material, such as 
plastics, can be used. Moreover, it is desirable to give acid-resisting coating (ARC) by preparing 
what carried out two or more sort laminating of the monolayer or this monolayer which consists 
of a dielectric of aluminum203, Ti02, and MgF2 grade etc. in the transparent-electrode layer of 
the transparent substrate 1, and the front face of an opposite side. 

[0023] although In 203, Sn02, ITO (indium stannic-acid ghost), etc. can be used as transparent- 
electrode layers 2a and 2b — fields, such as an optical property (light transmittance) and 
resistance, — it is — ITO — desirable — In2 — about 95:5 ITO has the more desirable ratio of 
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03 and Sn02 

[0024] The oxidization coloring nature electrochromic layer 3 Co, nickel, Fe, Ir, It is desirable to 
have at least one sort chosen from Cu, Ru, Rh, Pd, Re, Os, Pt Ho, Sm, Cr, Dy, and Er. these It 
exists in the state of a metal simple substance (M), its oxide (MOx), its hydroxide (M (OH) x), or 
the acid hydroxide (MOx (OH) y) or those mixture. Moreover, the oxidization coloring nature 
electrochromic layer 3 is the field of an optical property and repeat endurance, and iridium, 
oxidization iridium, hydroxylation iridium, acid hydroxylation iridium, cobalt, cobalt oxide, cobalt 
hydroxide, acid cobalt hydroxide, nickel, nickel oxide, nickel hydroxide, acid nickel hydroxide or 
two or more kinds of intermixing-of-material objects that are chosen from the inside of these, 
and its shell bird clapper are still more desirable. 

[0025] Moreover, the thickness of the oxidization coloring nature electrochromic layer 3 has 1nm 
- desirable 50nm. If thickness becomes smaller than 1 nm, repeat endurance will get worse, and 
an absorbance will become large if thickness becomes larger than 50nm. 

[0026] As a transparent ionic conduction layer 4, Ta 205, Zr02, Si02 and MgF2, or such mixture 
are desirable, it is the field of an optical property and repeat endurance, and especially Ta 205 is 
desirable. 

[0027] As a reduction coloring nature electrochromic layer 5, W03, Mo03, Nb(s) 205, or such 
mixture are desirable, and especially W03 is desirable in respect of coloring speed. Moreover, it 
can consider as EC element which becomes black at the time of coloring by using the mixture of 
W03 and Mo03. 

[0028] The oxidization coloring nature electrochromic matter used for a mixolimnion 11 It is 
desirable to have at least one sort chosen from Co, nickel, Fe, Ir, Cu, Ru, Rh, Pd, Re, Os, Pt, Ho, 
Sm, Cr, Dy, and Er. these It exists in the state of a metal simple substance (M), its oxide (MOx), 
its hydroxide (M (OH) x), or the acid hydroxide (MOx (OH) y) or those mixture. Moreover, as the 
above-mentioned oxidization coloring nature electrochromic matter, it is the field of an optical 
property and repeat endurance, and iridium, oxidization iridium, hydroxylation iridium, acid 
hydroxylation iridium, cobalt, cobalt oxide, cobalt hydroxide, acid cobalt hydroxide, nickel, nickel 
oxide, nickel hydroxide, acid nickel hydroxide, or two or more kinds of intermixing-of-material 
objects that are chosen from the inside of these are still more desirable. 

[0029] As a metallic oxide used for a mixolimnion 11, the high thing of a light transmittance is 
used preferably. Moreover, as for this metallic oxide, it is desirable that it is the matter in which 
an electrochromism, especially a reduction coloring nature electrochromism are not shown in the 
state of practical voltage impression. 

[0030] Specifically as this metallic oxide, one kind chosen from Ti02, Ta 205, Zr02 and Hf02, 
Y203, aluminum203, and Si02 and Sn02 or two kinds or more of mixture is suitable. 
[0031] As for the weight ratio of the oxidization coloring nature electrochromic matter and a 
metallic oxide, it is desirable that it is 0.02 <=(oxidization coloring nature electrochromic matter / 
metallic oxide) <=1 . Endurance becomes bad, while coloring speed will become slow, if an 
absorbance will become large if a weight ratio becomes larger than 1, and a weight ratio becomes 
small rather than 0.02. 

[0032] Moreover, as thickness of a mixolimnion 11, 10nm - 5000nm is desirable from the point of 
a speed of response and a light transmittance. Endurance becomes bad, while coloring speed 
(speed of response) will become slow, if an absorbance will become large if thickness becomes 
larger than 5000nm, and thickness becomes smaller than 10nm. 

[0033] Moreover, it is desirable from the point of a speed of response and a light transmittance 
for the composition ratio (the oxidization coloring nature electrochromic matter / metallic oxide) 
of the oxidization coloring nature electrochromic matter and metallic oxide which constitute a 
mixolimnion 11 to be so small that it be close to the transparent ionic conduction layer 4. 
[0034] Moreover, the thickness of each class other than oxidization coloring nature 
electrochromic layer 3 and mixolimnion 1 1 has 1 nm - desirable 5000nm, and it is determined by 
an optical property, repeat endurance, etc. which are demanded. 

[0035] Although the laminating of transparent-electrode layer 2a, the oxidization coloring nature 
electrochromic layer 3, a mixolimnion 11, the transparent ionic conduction layer 4, the reduction 
coloring nature electrochromic layer 5, and the transparent-electrode layer 2b is carried out one 
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by one on the transparent substrate 1, the laminating of the EC element 10 concerning the 
gestalt of this operation may be conversely carried out to the order of transparent-electrode 
layer, reduction coloring nature electrochromic layer, transparent ionic conduction layer, 
mixolimnion, oxidization coloring nature electrochromic layer, and transparent-electrode layer ** 
on the transparent substrate. 

[0036] Next, the manufacture method of the EC element 10 concerning the gestalt of this 
operation is explained. 

[0037] First transparent-electrode layer 2a is formed on the transparent substrate 1 by the 
well-known forming-membranes methods, such as vacuum deposition, sputtering, ion plating, and 
CVD. 

[0038] Next, the oxidization coloring nature electrochromic layer 3 is formed on transparent- 
electrode layer 2a by the well-known forming-membranes methods, such as vacuum deposition, 
sputtering, ion plating, and CVD. 

[0039] Next, a mixolimnion 1 1 is formed on the oxidization coloring nature electrochromic layer 3. 
As for a mixolimnion 1 1 , forming by the sputtering method is desirable in the atmosphere of the 
mixed gas of a steam, oxygen, and a steam and oxygen, or the mixed gas of a steam and an 
argon. As for the above-mentioned sputtering, it is desirable to carry out in the atmosphere of 
the mixed gas of a steam, a steam, and oxygen or the mixed gas of a steam and an argon. As for 
the above-mentioned sputtering, it is still more desirable to carry out in a steam or a steam, and 
the atmosphere of the mixed gas (1Pa - 20Pa of gas pressure, >=(mixing ratio of steam and 
argon (flow rate) : steam/ Ar) 0.5) of an argon. When performing sputtering here in the inside of 
steam atmosphere, or the range in which the mixing ratio (flow rate) of a steam and an argon 
exceeds 20, as for gas pressure, it is desirable that it is 1 0Pa or less. Moreover, when the mixing 
ratio (flow rate) of a steam and an argon performs sputtering in the or more 0.5 20 or less range, 
as for gas pressure, it is desirable that it is 20Pa or less. If gas pressure becomes larger than 
these numeric values, membrane formation speed becomes slow, and productivity will become 
bad or it will have a bad influence on the vacuum pumps (a cryopump, diffusion pump, etc.) of an 
exhaust air system. When gas pressure is [ the mixing ratio (flow rate) of less than 1 Pa or a 
steam, and an argon ] less than 0.5, the absorbance of a mixolimnion 1 1 becomes large. 
Moreover, when gas pressure is 1 Pa Suemitsu, electric discharge stability becomes bad. 
Sputtering is performed still more preferably under 0.5 <=(steam/Ar) <=20 and gas pressure of 
1 Pa or more 10Pa or less conditions. 

[0040] Then, the EC element 10 is manufactured by forming the transparent ionic conduction 
layer 4, the reduction coloring nature electrochromic layer 5, and transparent-electrode layer 2b 
in order by the well-known forming-membranes method which was mentioned above. 
[0041] Next the EC element 20 as shown in drawing 2 is mentioned as a modification of the EC 
element 10 concerning the gestalt of this operation. 

[0042] Hereafter, the EC element 20 is explained according to drawing 2 . Transparent-electrode 
layer 2a is formed to the outside [ side / of the method of - of other layers / ( drawing 2 left- 
hand side) ]. The portion of this outside is a portion for external connection. Transparent- 
electrode layer 2b of another side is extended and formed to the substrate 1 in accordance with 
the side of each class 5, 4, 1 1, 3, and 2a, and has the portion for external connection (a part for 
an electrode takeoff connection) on the substrate 1. In addition, it is necessary to make it an 
electron transfer not happen in this EC element 20 between transparent-electrode layer 2b, and 
each class 11,3, and 2a and **. Therefore, for example, the transparent ionic conduction layer 4 
is extended and formed to a substrate 1 in accordance with the side of each class 11,3, and 2a. 
Although the reduction coloring nature electrochromic layer 5 is also extended and formed to the 
substrate 1 in drawing 2 , it is not necessary to necessarily carry out like this. 
[0043] This EC element 20 is the process which forms the transparent ionic conduction layer 4, 
the reduction coloring nature electrochromic layer 5, and transparent-electrode layer 2b, for 
example, is made into the above configurations by shifting the position of the mask in the case of 
sputtering. 

[0044] Next the gestalt of operation of the 2nd of this invention is explained according to 
djjawjngJJ i n addition, the same portion as what is shown in drawing 1 attaches the same sign, 
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and omits explanation. 

[0045] Drawing 3 is the typical cross section showing the layer structure of the EC element 30 
concerning the gestalt of operation of the 2nd of this invention. 

[0046] As for the EC element 30 concerning the gestalt of this operation, the laminating of 
transparent-electrode layer 2a, the oxidization coloring nature electrochromic layer 3, the mutual 
layer (only henceforth a mutual layer) 31 of the oxidization coloring nature electrochromic matter 
and a metallic oxide, the transparent ionic conduction layer 4, the reduction coloring nature 
electrochromic layer 5, and the transparent-electrode layer 2b is carried out one by one on the 
transparent substrate 1. Unlike EC element of five conventional layer structures, this EC 
element 30 is an EC element of six layer structures. 

[0047] The laminating of each layer may be carried out to above-mentioned EC element and 
above-mentioned reverse on the transparent substrate at the order of transparent-electrode 
layer, reduction coloring nature electrochromic layer, transparent ionic conduction layer, 
mixolimnion, oxidization coloring nature electrochromic layer, and transparent-electrode layer **. 

[0048] The mutual layer 31 is constituted by carrying out the laminating of the sub layer 
(sublayer) which consists of oxidization coloring nature electrochromic matter, and the sub layer 
which consists of a metallic oxide by turns. 

[0049] As for the thickness of the sub layer which consists of oxidization coloring nature 
electrochromic matter here, it is desirable from the point of a speed of response and a light 
transmittance that it is 0.01 or more-time 1 or less time of the thickness of the sub layer which 
consists of a metallic oxide. As for the thickness of each sub layer which forms the mutual layer 
31, it is desirable that it is 0.1 nm (monomolecular layer) to 1nm, and 1 to its 5000nm is desirable 
in the whole mutual layer. These are determined by an optical property, repeat endurance, etc. 
which are demanded. 

[0050] The oxidization coloring nature electrochromic matter and metallic oxide which are used 
for the mixolimnion 11 of the above-mentioned EC element 10 are suitable also as the 
oxidization coloring nature electrochromic matter used for the mutual layer 31, and a gold layer 
oxide. 

[0051] Other layers are the same as the above-mentioned EC element 10. 

[0052] Next, although the manufacture method of the EC element 30 concerning the gestalt of 
this operation is explained, since layers other than mutual layer 31 can be formed by the well- 
known forming-membranes method like the aforementioned EC element 1 0, only the formation 
method of the mutual layer 31 is explained here. 

[0053] As for the mutual layer 31, it is desirable to form by the sputtering method in the same 
atmosphere as the gestalt of the 1st operation. 

[0054] The thickness of each sub layer is determined by preparing a shutter in each of the 
target for forming the sub layer which consists of oxidization coloring nature electrochromic 
matter, and the target for forming the sub layer which consists of a metallic oxide, and opening 
and closing the shutter by turns in that case. 

[0055] Of course, it is also possible to add the same change as the EC element 20 mentioned 
above to the EC element 30 concerning the gestalt of this operation. 

[0056] In addition, in the gestalt of each above-mentioned operation, the impurity of the grade to 
which the function is not reduced may be contained in each class. 

[0057] EC element shown in the gestalt of each above-mentioned operation is used after 
mounting. Drawin g 4 is the ** type view showing an example of the state after mounting of the 
EC element 10 concerning the gestalt of implementation of the above 1st 

[0058] The transparent electrodes 2a and 2b of the EC element 10 are connected to the power 
supply 9 by lead wire 8. And the transparent substrate 6 is formed and the transparent resin 7 is 
formed in the circumference of each class between the transparent substrate 6 and 
transparent-electrode 2b and between the transparent substrate 1 and the transparent 
substrate 6 so that transparent-electrode 2b may be countered. That is, the resin seal of the EC 
element 10 is carried out A resin 7 has the role which prevents that each class of the 
oxidization coloring nature electrochromic layer 3, a mixolimnion 11, the transparent ionic 
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conduction layer 4, and the reduction coloring nature electrochromic layer 5 touches the open 
air while having the role which pastes up transparent-electrode 2b and the transparent substrate 
6. Under the present circumstances, the portion for external connection of transparent 
electrodes 2a and 2b may be touching the open air. In addition, the transparent substrate 6 is 
the same as said transparent substrate 1, and it is desirable that ARC is given to the field by the 
side of transparent-electrode 2b of the transparent substrate 6 and the field of an opposite side. 

[0059] Next, drawing 5 is the ** type view showing an example of the state after mounting of the 

EC element 20. Lead wire and the power supply are not illustrated in this view. 

[0060] As shown in drawing 5 , except for the portion for external connection of transparent 

electrodes 2a and 2b, the resin seal of each class of the EC element 20 is carried out. And 

desired wiring can be carried out to the portion for this external connection. 

[0061] 

[Example] Hereafter, it explains using an example and the example of comparison. 
[0062] On the field of another side of the transparent glass substrate which prepared the 
antireflection film in one [ example 1 ] field, on condition that substrate temperature =300 degree 
C and 02 partial-pressure =5x10~2Pa, vacuum deposition of the ITO was carried out and the 
transparent conductive layer of 150nm of thickness was formed as the 1st layer. 
[0063] Next, on this transparent conductive layer, membrane formation by RF sputtering was 
performed by having used metal cobalt as the target on condition that flow rate =3 of a 
substrate temperature = room temperature, a steam, mixed gas pressure =5Pa of an argon and a 
steam, and an argon, and the oxidization coloring nature electrochromic layer of 5nm of 
thickness was formed as the 2nd layer. Input control power of metal cobalt TAGETTOHE was 
set to 500W at that time. In addition, this oxidization coloring nature electrochromic layer makes 
the cobalt oxide and the cobalt hydroxide the principal component, and contains metal cobalt 
etc. in others. 

[0064] Next, on this oxidization coloring nature electrochromic layer, membrane formation by RF 
sputtering of 2 yuan was performed by having used metal cobalt and metal tin as the target on 
condition that flow rate =3 of a substrate temperature = room temperature, a steam, mixed gas 
pressure =5Pa of an argon and a steam, and an argon, and the mixolimnion of the oxidization 
coloring nature electrochromic matter of 400nm of thickness and a metallic oxide was formed as 
the 3rd layer. The input control power of metal cobalt TAGETTOHE set input control power of 
500W and metal tin TAGETTOHE to 700W at that time. In addition, this mixolimnion is the 
mixolimnion of a cobalt oxide and a cobalt hydroxide (oxidization coloring nature electrochromic 
matter), and a stannic-acid ghost (metallic oxide). This mixolimnion contains metal cobalt etc. in 
others. 

[0065] Next, on this mixolimnion, on condition that substrate temperature =300 degree C and 02 
partial-pressure =3x10-2Pa, vacuum deposition of the tantalum pentoxide was carried out, and 
the transparent ionic conduction layer of 300nm of thickness was formed as the 4th layer. 
[0066] Next, on this transparent ionic conduction layer, on condition that substrate temperature 
=300 degree C and 02 partial-pressure =5x10-2Pa, vacuum deposition of the tungstic trioxide 
was carried out, and the reduction coloring nature electrochromic layer of 1000nm of thickness 
was formed as the 5th layer. 

[0067] Finally, on this reduction coloring nature electrochromic layer, on condition that substrate 
temperature =300 degree C, 02 partial-pressure =5x10-2Pa, and RF power 150W, the vacuum 
evaporationo of the ITO was carried out by RF ion plating, and the transparent conductive layer 
of 450nm of thickness was formed as the 6th layer. 

[0068] EC element of six layer structures as shown in drawin g 2 as mentioned above was 
obtained. 

[0069] It was 100ms, when the speed of response from which the voltage of **2V is impressed 
between transparent conductive layers, and the contrast ratio (at the time [ At the time of 
decolonization ] of /coloring) of an average light transmittance with a wavelength of 400nm - 
700nm becomes ten or more was measured like drawin g 5 , after carrying out the resin seal of 
this EC element. Moreover, the light transmittance at the time of decolonization was 78%. 
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Furthermore, repeat endurance was 500,000 times. And when the same manufacture was 
repeated and was performed, EC element which shows the same property each time was 
obtained. In addition, the speed of response was evaluated by measuring time after impressing 
the voltage of an opposite direction to EC element once made into the decolorization state by 
impressing voltage until a contrast ratio becomes ten or more, either [ moreover, ] the number of 
times until it repeats the voltage of **2V, it impresses and, as for repeat endurance, a light 
transmittance falls 10% or more between transparent conductive layers, or the number of times 
until a speed of response becomes below a half — it evaluated by measuring the smaller one 
These evaluation methods are the evaluation methods common to the following each example 
and each example of comparison. 

[0070] EC element was obtained like the example 1 except changing a two or less-example point. 
That is, it was made to become so small that the composition ratio (Co/Sn) of the cobalt in the 
inside of the 3rd layer and tin become the 4th layer closely by controlling the input control power 
of metal cobalt TAGETTOHE, and the input control power of metal tin TAGETTOHE in case the 
3rd layer is formed by membrane formation. Specifically, the input control power of metal cobalt 
TAGETTOHE was changed from 600W to 200W with advance of membrane formation. However, 
the input control power of metal tin TAGETTOHE was fixed by 700W. It was 80ms, when the 
speed of response was measured by the same method as an example 1, after carrying out the 
resin seal of this EC element. Moreover, the light transmittance at the time of decolorization was 
80%. Furthermore, repeat endurance was 500,000 times. 

[0071] EC element was obtained like the example 1 except changing a three or less-example 
point. That is, when forming the 3rd layer by membrane formation, the metal tantalum target was 
used instead of the metal tin target The input control power of metal KOBARUTOHE set input 
control power of 500W and metal tantalum TAGETTOHE to 700W. It was 90ms, when the speed 
of response was measured by the same method as an example 1 , after carrying out the resin 
seal of this EC element. Moreover, the light transmittance at the time of decolorization was 82%. 
Furthermore, repeat endurance was 400,000 times. 

[0072] EC element was obtained like the example 1 except changing a four or less-example 
point That is, when forming the 3rd layer by membrane formation, the metal nickel target was 
used instead of the metal cobalt target The input control power of metal nickel TAGETTOHE 
set input control power of 500W and metal tin TAGETTOHE to 700W. Moreover, in this example, 
it considered as EC element of a configuration as shown in drawin g 1 . It was 1 50ms, when the 
speed of response was measured by the same method as an example 1 , after carrying out the 
resin seal of this EC element Moreover, the light transmittance at the time of decolorization was 
76%. Furthermore, repeat endurance was 400,000 times. 

[0073] EC element was obtained like the example 1 except changing a five or less-example point. 
That is, when forming the 2nd layer by membrane formation, the metal iridium target was used 
instead of the metal cobalt target Input control power of metal iridium TAGETTOHE was set to 
1 50W. It was 50ms, when the speed of response was measured by the same method as an 
example 1 , after carrying out the resin seal of this EC element Moreover, the light transmittance 
at the time of decolorization was 76%. Furthermore, repeat endurance was 700,000 times. 
[0074] EC element was obtained like the example 1 except changing a six or less-example point 
That is, the 5th layer was formed with the mixture (weight ratio = 9:1) of not a tungstic tri oxide 
but a tungstic trioxide, and a molybdenum trioxide. It was 120ms, when the speed of response 
was measured by the same method as an example 1 , after carrying out the resin seal of this EC 
element Moreover, the light transmittance at the time of decolorization was 78%. Furthermore, 
repeat endurance was 450,000 times. With this EC element monochrome display was attained by 
making a molybdenum trioxide contain in the 5th layer. 

[0075] EC element was obtained like the example 1 except changing a seven or less-example 
point That is, the 2nd layer reached and membrane formation at the time of the 3rd 
stratification was performed under 02 atmosphere. It was 250ms, when the speed of response 
was measured by the same method as an example 1 , after carrying out the resin seal of this EC 
element Moreover, the light transmittance at the time of decolorization was 70%. Furthermore, 
repeat endurance was 400,000 times. 
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[0076] EC element was obtained like the example 1 except changing an one or less example [ of 
comparison ] point That is, the 3rd layer was not formed. It was 400ms, when the speed of 
response was measured by the same method as an example 1 , after carrying out the resin seal 
of this EC element Moreover, the light transmittance at the time of decolorization was 80%. 
Furthermore, repeat endurance was 10,000 times. 

[0077] EC element was obtained like the example 1 except changing a two or less example [ of 
comparison ] point That is, the 2nd layer was not formed. It was 700ms, when the speed of 
response was measured by the same method as an example 1 , after carrying out the resin seal 
of this EC element Moreover, the light transmittance at the time of decolorization was 82%. 
Furthermore, it manipulated and return endurance was 5000 times. 

[0078] EC element was obtained like the example 1 except changing an eight or less-example 
point Namely, the 2nd layer reached and the mixed gas pressure of a steam and an argon was 
set to 0.8Pa at the time of the membrane formation at the time of the 3rd stratification. It was 
90ms, when the speed of response was measured by the same method as an example 1 , after 
carrying out the resin seal of this EC element. Moreover, the light transmittance at the time of 
decolorization was 60%. Furthermore, repeat endurance was 500,000 times. 
[0079] EC element was obtained like the example 1 except changing a nine or less-example 
point Namely, the 2nd layer reached and the mixed gas pressure of a steam and an argon was 
set to 25Pa at the time of the membrane formation at the time of the 3rd stratification. It was 
100ms, when the speed of response was measured by the same method as an example 1, after 
carrying out the resin seal of this EC element. Moreover, the light transmittance at the time of 
decolorization was 78%. Furthermore, repeat endurance was 580,000 times. However, the 
membrane formation time of the 2nd layer and the 3rd layer increased 1 2 times of an example 1 . 
[0080] On the example 10 transparent glass substrate, on condition that substrate temperature 
=300 degree C and 02 partial-pressure =5x10~2Pa, vacuum deposition of the ITO was carried 
out and the transparent conductive layer of 1 50nm of thickness was formed as the 1 st layer. 
[0081] Next on this transparent conductive layer, on a substrate temperature = room 
temperature and 02 partial-pressure =1Pa conditions, membrane formation by RF sputtering was 
performed by having used metal iridium as the target and the oxidization coloring nature 
electrochromic layer of 5nm of thickness was formed as the 2nd layer. Input control power of 
metal iridium TAGETTOHE was set to 1 30W at that time. In addition, this oxidization coloring 
nature electrochromic layer makes the iridium oxide and the iridium hydroxide the principal 
component and contains metal iridium etc. in others. 

[0082] Next on this oxidization coloring nature electrochromic layer, on a substrate temperature 
= room temperature and steam partial pressure =1Pa conditions, membrane formation by RF 
sputtering of 2 yuan was performed by having used metal iridium and metal tin as the target and 
the mixolimnion of the oxidization coloring nature electrochromic matter of 25nm of thickness 
and a metallic oxide was formed as the 3rd layer. The input control power of metal iridium 
TAGETTOHE set input control power of 130W and metal tin TAGETTOHE to 700W at that time. 
In addition, this mixolimnion is the mixolimnion of an iridium oxide and an iridium hydroxide 
(oxidization coloring nature electrochromic matter), and a stannic-acid ghost (metallic oxide). 
This mixolimnion contains metal iridium etc. in others. 

[0083] Next on this mixolimnion, on condition that substrate temperature =300 degree C and 02 
partial-pressure =3x1 0-2Pa, vacuum deposition of the tantalum pentoxide was carried out and 
the transparent ionic conduction layer of 300nm of thickness was formed as the 4th layer. 
[0084] Next on this transparent ionic conduction layer, on condition that substrate temperature 
=300 degree C and 02 partial-pressure =5x10-2Pa, vacuum deposition of the tungstic trioxide 
was carried out and the thickness lOOOnm reduction coloring nature electrochromic layer was 
formed as the 5th layer. 

[0085] Finally, on this reduction coloring nature electrochromic layer, on condition that substrate 
temperature =300 degree C, 02 partial-pressure =5x10-2Pa, and RF power 150W, the vacuum 
evaporationo of the ITO was carried out by RF ion plating, and the transparent conductive layer 
of 300nm of thickness was formed as the 6th layer. 

[0086] EC element of six layer structures as shown in drawin g 2 as mentioned above was 



htt P ://www4 .ipdi.jpCk^^fwn^lifl*#>*afiai« n08/29/2005 



1 5/1 2/04 



10/12 y<— v 



obtained. 

[0087] It was 23ms, when the speed of response from which the voltage of **2V is impressed 
between transparent conductive layers, and the contrast ratio (at the time [ At the time of 
decolorization ] of /coloring) of an average light transmittance with a wavelength of 400nm - 
700nm becomes ten or more was measured, after carrying out the resin seal of this EC element 
like drawing 5 . Moreover, the light transmittance at the time of decolorization was 77%. 
Furthermore, repeat endurance was 800,000 times. 

[0088] EC element was obtained like the example 10 except changing a 1 1 or less-example point. 
That is, when forming the 3rd layer by membrane formation, RF sputtering of 2 yuan was not 
performed, instead the metal iridium chip was placed on the metal tin target, and RF sputtering 
was performed. It was 25ms, when the speed of response was measured by the same method as 
an example 10, after carrying out the resin seal of this EC element Moreover, the light 
transmittance at the time of decolorization is 75%, and is ********. Furthermore, repeat 
endurance was 800,000 times. 

[0089] EC element was obtained like the example 1 0 except changing a three or less example 
[ of comparison ] point That is, the 3rd layer was not formed. It was 1 20ms, when the speed of 
response was measured by the same method as an example 10, after carrying out the resin seal 
of this EC element. Moreover, the light transmittance at the time of decolorization was 78%. 
Furthermore, repeat endurance was 20,000 times. 

[0090] EC element was obtained like the example 10 except changing a four or less example [ of 
comparison ] point. That is, the 2nd layer was not formed but membrane formation at the time of 
the 3rd stratification was performed in oxygen atmosphere (02 partial-pressure =1 Pa). It was 
150ms, when the speed of response was measured by the same method as an example 10, after 
carrying out the resin seal of this EC element. Moreover, the light transmittance at the time of 
decolorization was 70%. Furthermore, repeat endurance was 10,000 times. 

[0091] On the example 12 transparent glass substrate, on condition that substrate temperature 
=300 degree C and 02 partial-pressure =5x10-2Pa, vacuum deposition of the ITO was carried 
out and the transparent conductive layer of 1 50nm of thickness was formed as the 1 st layer. 
[0092] Next, on this transparent conductive layer, on a substrate temperature = room 
temperature and 02 minute ** =1 Pa conditions, membrane formation by RF sputtering was 
performed by having used metal iridium as the target, and the oxidization coloring nature 
electrochromic layer of 5nm of thickness was formed as the 2nd layer. Input control power of 
metal iridium TAGETTOHE was set to 130W at that time. In addition, this oxidization coloring 
nature electrochromic layer makes the iridium oxide and the iridium hydroxide the principal 
component and contains metal iridium etc. in others. 

[0093] Next, on this oxidization coloring nature electrochromic layer, membrane formation by RF 
sputtering of 2 yuan was performed by having used metal iridium and metal tin as the target on 
condition that flow rate =3 of a substrate temperature = room temperature, a steam, mixed gas 
pressure =5Pa of an argon and a steam, and an argon, and the mixolimnion of the oxidization 
coloring nature electrochromic matter of 400nm of thickness and a metallic oxide was formed as 
the 3rd layer. The input control power of metal iridium TAGETTOHE set input control power of 
130W and metal tin TAGETTOHE to 700W at that time. In addition, this mixolimnion is the 
mixolimnion of an iridium oxide and an iridium hydroxide (oxidization coloring nature 
electrochromic matter), and a stannic-acid ghost (metallic oxide). This mixolimnion contains 
metal iridium etc. in others. 

[0094] Next on this mixolimnion, on condition that substrate temperature =300 degree C and 02 
partial-pressure =3x10-2Pa, vacuum deposition of the tantalum pentoxide was carried out, and 
the transparent ionic conduction layer of 300nm of thickness was formed as the 4th layer. 
[0095] Next, on this transparent ionic conduction layer, on condition that substrate temperature 
=300 degree C and 02 partial-pressure =5x10-2Pa, vacuum deposition of the tungstic trioxide 
was carried out, and the reduction coloring nature electrochromic layer of 1000nm of thickness 
was formed as the 5th layer. 

[0096] Finally, on this reduction coloring nature electrochromic layer, on condition that substrate 
temperature =300 degree C, 02 partial-pressure =5x10-2Pa, and RF power 150W, the vacuum 
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evaporationo of the ITO was carried out by RF ion plating, and the transparent conductive layer 
of 450nm of thickness was formed as the 6th layer. 

[0097] EC element of six layer structures as shown in drawing 2 as mentioned above was 
obtained. 

[0098] It was 10ms, when the speed of response from which the voltage of **2V is impressed 
between transparent conductive layers, and the contrast ratio (at the time [ At the time of 
decolorization ] of /coloring) of an average light transmittance with a wavelength of 400nm - 
700nm becomes ten or more was measured, after carrying out the resin seal of this EC element 
like drawing 5 . Moreover, the light transmittance at the time of decolorization was 80%. 
Furthermore, repeat endurance was 1 million times or more. 

[0099] EC element was obtained like the example 1 2 except changing a 1 3 or less-example point. 
That is, it was made to become so small that the composition ratio (Ir/Sn) of the iridium in the 
inside of the 3rd layer and tin become the 4th layer closely by controlling the input control power 
of metal iridi um TAGETTOHE, and the input control power of metal tin TAGETTOHE in case the 
3rd layer is formed by membrane formation. Specifically, the input control power of metal iridium 
TAGETTOHE was changed from 150W to 100W with advance of membrane formation. The input 
control power to metal tin was fixed to 700W. It was 8ms, when the speed of response was 
measured by the same method as an example 1 2, after carrying out the resin seal of this EC 
element Moreover, the light transmittance at the time of decolorization was 82%. Furthermore, 
repeat endurance was 1 million times or more. 

[01 00] EC element was obtained like the example 1 2 except changing a 1 4 or less-example point. 
That is, when forming the 3rd layer by membrane formation, RF sputtering of 2 yuan was not 
performed, instead the metal iridium chip was placed on the metal tin target, and RF sputtering 
was performed. It was 1 2ms, when the speed of response was measured by the same method as 
an example 12, after carrying out the resin seal of this EC element Moreover, the light 
transmittance at the time of decolorization was 80%. Furthermore, repeat endurance was 1 
million times or more. 

[0101] EC element was obtained like the example 12 except changing a 15 or less-example point. 
That is, membrane formation at the time of the 3rd stratification was performed in oxygen 
atmosphere (02 partial-pressure =1Pa). It was 50ms, when the speed of response was measured 
by the same method as an example 12, after carrying out the resin seal of this EC element 
Moreover, the light transmittance at the time of decolorization was 74%. Furthermore, repeat 
endurance was 700,000 times. 

[0102] On the example 16 transparent glass substrate, on condition that substrate temperature 
=300 degree C and 02 partial-pressure =5x10-2Pa, vacuum deposition of the ITO was carried 
out and the transparent conductive layer of 150nm of thickness was formed as the 1st layer. 
[0103] Next, on this transparent conductive layer, on a substrate temperature = room 
temperature and 02 partial-pressure =1Pa conditions, membrane formation by RF sputtering was 
performed by having used metal iridium as the target and the oxidization coloring nature 
electrochromic layer of 5nm of thickness was formed as the 2nd layer. Input control power of 
metal iridium TAGETTOHE was set to 130W at that time. In addition, this oxidization coloring 
nature electrochromic layer makes the iridium oxide and the iridium hydroxide the principal 
component and contains metal iridium etc. in others. 

[0104] Next, on this oxidization coloring nature electrochromic layer, membrane formation by RF 
sputtering was performed by having used metal iridium and metal tin as the target on a substrate 
temperature = room temperature and 02 partial-pressure =1Pa conditions, and the mutual layer 
with the sub layer which consists of a metallic oxide of the sub layer which consists of 
oxidization coloring nature electrochromic matter of 0.1 nm of thickness, and 0.5nm of thickness 
was formed as the 3rd layer. The input control power of metal iridium TAGETTOHE set input 
control power of 130W and metal tin TAGETTOHE to 700W at that time. Moreover, by preparing 
a shutter in each of a metal iridium target and a metal tin target and opening and closing this 
shutter by turns, when performing sputtering, the thickness of the sub layer which consists of 
the thickness and the metallic oxide of the sub layer which consists of oxidization coloring 
nature electrochromic matter was controlled. In addition, the pair of the sub layer which this 
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mutual layer turns into from an iridium oxide and an iridium hydroxide (oxidization coloring nature 
electrochromic matter), and the sub layer which consists of a stannic-acid ghost (metallic oxide) 
has 500 pairs of laminated structures. The sub layer which consists of the above, an iridium 
oxide, and an iridium hydroxide (oxidization coloring nature electrochromic matter) contains 
metal iridium etc. in others. 

[0105] Next, on this mixolimnion, on condition that substrate temperature =300 degree C and 02 
partial-pressure =3x10~2Pa, vacuum deposition of the tantalum pentoxide was carried out, and 
the transparent ionic conduction layer of 300nm of thickness was formed as the 4th layer. 
[0106] Next, on this transparent ionic conduction layer, on condition that substrate temperature 
=300 degree C and 02 partial-pressure =5x10-2Pa, vacuum deposition of the tungstic trioxide 
was carried out, and the reduction coloring nature electrochromic layer of 1000nm of thickness 
was formed as the 5th layer. 

[0107] Finally, on this reduction coloring nature electrochromic layer, on condition that substrate 
temperature =300 degree C, 02 partial-pressure =5x10-2Pa, and RF power 150W, the vacuum 
evaporation© of the ITO was carried out by RF ion plating, and the transparent conductive layer 
of 300nm of thickness was formed as the 6th layer. 

[0108] EC element of six layer structures as shown in drawin g 3 as mentioned above was 
obtained. 

[0109] It was 40ms, when the speed of response from which the voltage of **2V is impressed 
between transparent conductive layers, and the contrast ratio (at the time [ At the time of 
decolonization ] of /coloring) of an average light transmittance with a wavelength of 400nm - 
700nm becomes ten or more was measured, after carrying out the resin seal of this EC element 
Moreover, the light transmittance at the time of decolorization was 72%. Furthermore, repeat 
endurance was 750,000 times. 

[01 1 0] EC element was obtained like the example 1 6 except changing a 1 7 or less-example point 
That is, membrane formation at the time of the 3rd~layer formation was performed in the mixed- 
gas atmosphere of 1 :1 of oxygen and a steam. It was 25ms, when the speed of response was 
measured by the same method as an example 1 6, after carrying out the resin seal of this EC 
element Moreover, the light transmittance at the time of decolorization was 75%. Furthermore, 
repeat endurance was 750,000 times. 

[011 1] EC element was obtained like the example 16 except changing a 18 or less-example point 
That is, membrane formation at the time of the 3rd~layer formation was performed in a steam 
and the mixed-gas atmosphere (flow rate =3 of a steam, mixed gas pressure =5Pa of an argon 
and a steam, and an argon) of an argon. Moreover, in this example, it considered as EC element 
(however, the mutual layer 31 is formed instead of a mixolimnion 11) instead of EC element as 
strictly shown in drawing 3 as shown in drawing 2 . It was 1 0ms, when the speed of response was 
measured by the same method as an example 1 6, after carrying out the resin seal of this EC 
element Moreover, the light transmittance at the time of decolorization was 82%. Furthermore, 
repeat endurance was 1 million times or more. 
[0112] 

[Effect of the Invention] According to this invention, the permeability at the time of 
decolorization is high, and the electrochromic element excellent in the speed of response and 
repeat endurance at the time of driving by the high contrast ratio can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use f this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawi ng 1] The typical cross section showing the layer structure of the electrochromic element 

concerning the gestalt of operation of the 1st of the invention in this application. 

[ Drawin g 2] The typical cross section showing the modification of the electrochromic element 

concerning the gestalt of operation of the 1 st of the invention in this application. 

[ Drawin g 3] The typical cross section showing the layer structure of the electrochromic element 

concerning the gestalt of operation of the 2nd of the invention in this application. 

[ Draw ing 4] The typical cross section showing an example of the state after mounting of the 

electrochromic element concerning the gestalt of operation of the 1st of the invention in this 

application. 

[ Dra wing 5] The typical cross section showing the modification of the state after mounting of the 
electrochromic element concerning the gestalt of operation of the 1st of the invention in this 
application. 

[ Drawing 6] The ** type view showing the layer structure of the electrochromic element of five 
conventional layer structures. 
[Description of Notations] 

I Six Transparent substrate 
2a, 2b Transparent electrode 

3 Oxidization Coloring Nature Electrochromic Layer 

4 Transparent Ionic Conduction Layer 

5 Reduction Coloring Nature Electrochromic Layer 

7 Resin 

8 Lead Wire 

9 Power Supply 

I I Mixolimnion 
31 Mutual Layer 

101 Transparent Substrate 
102a, 102b Transparent electrode 

103 Oxidization Coloring Nature Electrochromic Layer 

104 Transparent Ionic Conduction Layer 

105 Reduction Coloring Nature Electrochromic Layer 



[Translation done.] 
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[4*&«S#©ffiS] 

gffc^etixb* i- o *>d s ? j>.f»sf££jp 

[Ig*3g2] gySStfba&iixL^ ha J7D s v if* 

at rfegefbts pieKitsettxH' 
tup as.? p^mtmsB&mmimtcom-^&icM o 

[ig*«3] gsiaeft^a&xL^^HDjDj 
et&egjifc^it**^^^^. ssI2BsIt&@&xu* 

*li 1 SE$S©xu ? h P £a = ? 

iSSi. STcSBfexu* l-c ?a > ,» *g£. €4>w 
< ifcWf -Sxu}> hD*o=; J'^-Cfe-j-C. 

Butae^eSOK, giiaifiJksetexi. * ^ □ ^ n s ? 
urn. piagEftsefixujf HD?a» 

satex i- i> t- n t> n x ? am, aaa^saa stvci> 

[ii*3S5] nasib^Biix i^* h □ f a * ■> 

h u * d s r *ftg£Ula#Seifc*a£. ©££&«.* »3 
es£5iT.ri-£. sS*a4ls3S©xi.>hD?aS3* 

3£l6 4SE$i©xl'{' hC*ot5 -. Jj^f. 
[li*«7 ] HS^PSftfe**. T i Oi. T a 
,D. 2rO„ H'O,. Y,0,. A1,0„ Si 
O t , S n frzmunzpu <tb\ far* 0 . 
inieKftsettxud? i-ajra = 7 c». n 

• . F e. if. Cu, Ru, Rr>. Pd, Re. O 
s. Pt. Ho. Sin. Cr, Dy. E fiP^SHtli> 

On. *S*BMtlS. feJSK*ejt«9. fcKttCftfc© 
ms133©ttarc»Grr*>. 

SS#ri 1 ~ 6©t»rn*«5W!)x u>hB>D!»>S 
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miaeft^atix^* ha I'D s ? 

Co. N i . F e . I r . Cu. Ru, R h, P 
d. Re. Os. Pt, Ho. Sin. Cr. Dy. Er 
tmmZtiZ-l'ZK ifc 1 S©J1^-. *3SJSH?-. acra 

io SBm»5>fr£. tiS*3gi -6©t'-r <uMa«©xu> 

«9]g#. Co. K>, j r^%jgti:n4i>V< <tfe !g 

Officii* < ife— *(Cf^-?'&a?HSS«rW9-.5. S# 
*f| 1 - 6 CX>-r.ft#>l35l©x 

[is*si3] paaai***. a i.e. no,. 
*>*>a*ifi*)S i - 6 cx>-rtt#-ia?i©x hihod 

[!§*JS15] l5SKf k^Siix u J? h D 5 a ; 7 f 
30 g#. Co, Ni. Fe. Ir, Cu. Ru, Rh, P 
d. Re, Os. Pt, Ho, Sin. Cr, Dy. Er 

t,'-Tti*>ia$i©xi' Hajaii 
[|g3}ap!6] niEK<b^fefixu^hDj7Uj r f 

a. i&fcSlfc-f 'J-:>f A. smA K B?ft="<*K * 
g?fk3. , <.'U h. B&Jaafta-<.'l' h. x?*-jU, Ulk-? 

[|g#3H!7] psa<k^£t±xH^hDi7as r i> 
Co. Ni. Fe. Ir. Cu Ru. Rh. P 
d. Re. Os. Pt. Ho. Sm. Cr, Dy. Er 
^*>SlinSd--«t< <tfc 1 S©K^?-. TiX>~& 
^MJriP *>UZ. 1 - 6 ©t, '-rn*^l24S©x > 

[is#3gi8] UiaSlk^S&x u ? h c j? d ; 1 •? 
50 Co. Ni, j rfre>miXnZ:PU< £% IS© 
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- 6 ©i >Tns 'ia$s»x l- ? i-o jn ; ; 
[|g*3S2 <:■ ) PSK<tSSfiJ- ^i?^□?a; ;> 
&S4^K<b1S£7»%«£*a©J?;?#, > 0 si nsULh 
5 0 0 0 n rntUTT?**. iB3H£2. *>£t,'list#Jg5 

^•TKOE S © 0 - 0 1 fStLL 1 £U.TT;fo & . Haas 
3. **l'WJB#Jl6ia^©xi.'i» hn*D$ ? »JR 

.3. 
J ■ 

[ii*iS2 2] fsa8<fc£etlxwjf la *a i 2 i> 
set, -is^s^effcfticsstk <Kifci&ei4xn> 

h c * D * s *«S/&KKftSJ> 0 - 0 2 UJb ! 
[ii*iS2 3] iwffiBfbaetixH?H3fn*?i> 20 

««taaBifi:4S4*&a:4JnciBt>-c, n&Hftfte 
tixu i y a f d 5 5 *ttg4irs2*!gi5ftto4©s.<cs 

tifc£«Sta$S©xuiJ hPf-a*?;*^. 
[S#JI2 4] gJIBSfS-f *>£«S#. Ta.O,, 
ZrO,. SiO,, MeF«**>ai«V*^-1t< 4i>l 

[S5RB2 5.J wefi^-^^Xg^S^Ta.O.^e. 30 
v£is$Jg2 4 I2$s©x is* I- a!? a*? t>%3-. 

[S#JS2 6] pSSSgSKxl/jf|-D>n!;i; 
H#. WO j, MoO,. Nbi0.*6«*tt4:i><l< 4 
1 % £ IS*Jg 1 - S ©(, '?tli€«©s b i> ^ 
a > a s -,- ZMt, 

Js#W0 1 *&ne-&S*3S2 6i23©xL.? hDJDS 

[Ii*a2 8] i5ffiS5ES©tlxl.*hDj7nJ ? i? 
S&WOi iMoO, i<Dg£%jfc&#-&liS*Jg2 6I3$S 40 
h D a S -3 
[l£#JS2 9] — #©*J|Err&29i§t£BK:. 

IxS^SSfflKRitsni. BffcftBttx U > h o * o 

U-j? KC 5 >gi. 

■tiJ , .1t< 4 G?IT&x u ? h D i? D S 9 »%&-C4>-> 

r. 
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4 . ifffiBffcSBtex i-f hajp;, * 4»f?4:£ISK 
ffctt4*>£w4S4, SiiaisW-<*^BiSSi. e?e£ 

7c^B4ixu? hDjo; ^siji. SDsr-tsssn. 
!Sjg4£Jsa<b&4*>&a 4® «taaiti6B-i4x u 

<m tzmmmtiptt *s#. miaeffc^attx 

&&-*7"/«3 4*&xS<2 §fs $ *vc j&S £ *rc <, >•£ . 
If *f|2 9 S$® x ?S^„ 
[li5»S3 2] — »W*ti^5-4awSlS4. 
5RS^tCt«$3n4. — *t©*hSlT4iMlS64. B 
ifcSBfixujr hDJDS »Jg<t. Biftjfefettxuj 
hn>a*5**se4*6iKffc«!4^*)faiJS4. i^l 
-< ^->eiSS4 . S7G^Bttx l/nn>05»>a 

mi2^H@ss«£. stsittbjfcefix i^^p^p*; 

J>.vt < 4 fc. wSSEft»B14x u ? h n *> a 5 ? am 

4. mSKftSBtix^JJ HDi7DS ^?«3a4*HB 

ffctt*.%%4S4. ueses-f *>e«s4. wi2fi7c 

[g*3§3 3] »agffb^etixu?rD*nJ7j' 
S9S4^SB(tt34j!f>^4S^. B3i2BlfcJSB14x U 
JboJPij >®sg485l2feSB<k4S4©iI&4Stcj: 
0Ps£Snr St«re3 2aSS©xu-ii hn^D = 

[|g«ra3 4] WES!<tSet£xu? J»p 5 , J» 

©!S4feSB<biS4A^a:4a5ii. i5iasifcsattx 

a z>ir~m 43ss.5cs«c sis ? nr sj.-a sft-cut, 
IS*re3 2 fi^c-x ut? |- n i» e s -j tTi*. 
[ 3 5 ] BiS^BiKft^. T • , Ta.O 
,. ZrO„ HfO,. Y,0.. A!>0.. SiO,. S 

n Otft-ti&ixn&pzi < 4 1 1 sr-*y . 

miaiS(t|feB1±x H» h a c 5 ■> 9®Eifl, Co. N 
!. Fe. ir. Cu, Ru, Rfc. Pd. Re. O 

5. Pt. Ho. Sin. Cr. Dy. E r*»&S«n& 
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IS*IS2 9-34 Ol'?n;}S«©i U 9 h D J? u = ? 
Cig*iS3 6) BfiS(tSe4ixu? h d i?o J - i? 

Btfts-'t.'H-. Ifckglfcs^.'UK i-^A, Kit--; 

IS. Sfc!£2Sat©Sl&$S?-C;fc-&. s**3S3 5eE*S 

[lSSap3 7 J PKgffcSSfix una>n;,j 
Co. N s , Fe. i r. Cu, Ru. R h . 
Pd. Re, Os. Pt. Ho. So*. Cr. Dy, E 

rfrtimtnz imjLbtDBZ-. swbssjs 

^ii-hui>, lg^2 9-3 4©l^i\a>SISCXUd7 

[iB5tc«3 8 3 wiagftsatixi^i-a ? j> 

Co. M', i r*>*5o3l!*ft£ 1 gy-hCflF. 

[1S*JB3 9 3 sE-^C'S^SS®. ?ficffi±tc. 
SStlf**^ te ZWtflfi&Mim.V <=>*VC I ' h , li*Jp 2 
9-34 ciH'i'tvfcSwCi i/nn^DS7 

[|g*S4 0] UEJSSl*!*, A1,0„ TiO». 
MgF,©^«<i* lSA^'H-S. fil*»i39S$S© 

Xl.?hD 270 S?{>2^. 

[I§#3g4 1 ] ©S2^SgA^ -^ffASKft©! 
^*>.tt2>IS«re2 9 -3 4©^m^i23S<DxL- f J- D 

[li*3H4 2) iiffigftSfefixivJ^ d 5n s ? ? 
JS#. Co, Ni, Fe. Ir. Cu. Ru, Rh. P 
d. Re, Os. Pt, Ho, Sin. Cr, Dy. Er 

tf>hm\zn&-:i:tL<. t <> i 8*so. cn%i*^s© 
4 ©<, >-rttA»i3?i©x u ? h d f> d s » 

[ig«3P4 4i segHt^etixi^ hoc s ? ? 

Js#. Co. Ni, Fe. Ir.Cu. Ru.Rh. P 
d. Re, Os. Pt, Ho, Sm. Cr. Dy. Er 

gl+* & tt Z> . ffSa&S Z 9 - 3 4 0H >-*rtlir%Zi&DJ- 

[H*3S4 5) i5He<t?£et£xH? l-OJnS , J> 
Js#. Co, Ni. i r$'hmittii>-ptt< tb m© 
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atfBSia?-*^*. ijS*iB4 4ia 

[!83}Og4 6] WJ2B<t^fe«ixb> ^ a 9a J ? 9 
g©l?i**s. 1 iiuifeLLS OnaWT-CftS, lg*3S2 
9-3 4©t,'-r*"u!>>Sa$s©xi.-9 = ?9^-„ 

[|g*B4 7] B5iagi<t;^fetixl,9ha9aJ-,. 9 
tag £&@S{btt t * &4 -5g©J13 ! 0 si myjb 
SOOOninWT-C**. eS*3S3 0. *4^k*ig*jp 
3 3l2$S©xu?h ct>a ; , 

sws* 15. v ^-go?)5S as, iiEsgeifc^ ^ & •& 

t^BOgSCO. 0 1 faJO-hHSUTT-AS. ifcfcffi 
3 i . feit^ii*3f 3 4 tessrox i/>hDin5 7 > 

HiaBS<b?£©!ixu;^Dj>a s ? * 
®!@<b, ffS&SSftSiJiCsatt (141^614x1-9 
fa?D-7 9«B/fegBi1t©)> 32. 0 . 0 2 Ot 1 
ii5jae3 0. A4t,.ttii*ffi3 3l2^wx 

ZrOa. S.O,. Mt'F^?>aiin4:i-'a< ifc 1 
8S^W^SS*I12 9-3 4©l-1 , fti«Kfl>iH' h 

30 [a?*g5 2] USa^-e.^^e^aAiT a,O.A»& 
«4ig*3S5 1 !2w©XU Jf r DJDS; 

[S*g5 3] BiaJEic^S(ixu?hD9o£3j7 
S^. WOj, MoO,, Nb^.Jto^SJin-Sri-'^K £ 

t> i a*»&w&ii*is2 9 -3 4«x»rn*^^®x i- 

g3iWO.*&«4ig*3S5 3la^ff>xH? hD >D 5 

40 &#WO.£MoO,£©g&<S?*£a*a**JS&3e3« 
Oil* l-Cfnj 

[ 5 7) A > i>-5 A«^(fctt^ % «t &^ 1 ©S 

£. 

Co. Ni, Fe. ! r. Cu, Ru. Rfc, Pd, R 
e. Os, Pt. Ho, Sm. Cr. Dy. ErCl-r 
50 ft#> 1 eeLh©6S. *fc{*SRfee©ffi(fcft. S^Jilfe 
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&m<o*.mt%i. *A:tiS#)S(7>e*»ffc4s. bu- 
rn ifcfejg. g^go&ffrta. i*&ig<c*Btt*a. ttfe 

TiO,. Ta,0,. ZrO„ HfO„ Y,0,, Ah 
O,, SiOj. SnO,i»t>m&tl{>2>te<. it, ig 
4 . Co, Ni. Fe, Ir, Cu. Ru, R!i. P 
d. Re, Os. Pt. Ho, Sm. Cr, Dy. Er 

ix&B. &2tm<om\m, §f*J3©*i$fk4i!. 

18,0,, 2rO,. SiO,, MerF 2 *6iSti:n<£>;i- 

ft < 4 <> ! 83>*>v&S4 ©Js 4 . 

WOi, MoO.. N b,O.D>P>m\£t\Zl>tj:< £%, !g 

#.*,&&S5©B4. 

-f > t» JU§mii&rt»<r>& £H6 <D*S4 , 

[ig3is®5 8) ma, an-s6<z>s#, mxmmt 20 

[iS#Jg5 9) w&MZ<0&1f>, Co. Ni. I f© 

5f #11.5 8 E^«i L->hajD5? ^S^. 

TiO,. Ta.O.. ZrO,, H. fO„ Y,0,, Al, 30 

4. 

Co. Ni. i to>i,'-?itf>>imJL±.<o&m. ztcxtsk 

as#ri.5 7. *at'ittd*«5 8£*w>jc.U' 
[i£#Jg6 i ] -jst©4ir*r4ig^«gi. 



9-152634 
[ lg#Jp 6 2 ] ®i2X.' < v ^ 'J > , U 

mmme3) pa*--; ■> $ y > ym<z>nzz&. i 

P a J-Xh2 0 P a &.TV 6 £ iBw©i L, ? I- 

[lg*§6 5 ] mSjm.S.tmS,7f^ > 4©Stetfc 

*Ii 6 4 I2$SC'X Uti^afaS.? ^^©SiB^^. 
[|g*S6 6 ] BSa-'v 9 $ ij > tm<r>*7AB.2>\ 1 
PalXh! 0Pafc'.T-C*>.StS5feJS65a«5«>xUJ' h 

[|g*^6 7] «ia^-'< v * «J > SI®*-*-' 
? h4S2<DS-*'-3 h5:ffil'?'<:2SSHSS>.,''; ? 5ij 

■&-'<7— S:S(k3-ti*. S*S6 7i2^©xu* hdf 

[igj}oa6 9) Hie^- , < ^ 9 v > vmtc. mum i © 
x£.ic%m?i>. is*-? 

[ 0 0 0 1 1 

'Ei^7^.'i#-ja4'KS<r»6n-&xu?haj'Ds ? s 

[0002] 

[tsE*c9«fS] sj?*ajiH-r-&c4K<fc0 9?g&-r&x 

[ 0 0 0 3] C ©J: ^ ft E Cft^f©— P34 l-t. @6 k: 
S-T^fr. -*t©SSS 10 2a. 102 bPSK. m 

* i *>a4S7cS&4ixU^ he >?a i v t>M 1 0 5 4. 

iSrt»^vse<fc^e«ixH' hD?ns;>sio3 

4. &5g#£0-4B}«aECS^A^£>tvCl-£ 
(4*2:ffi60-3!355. USP4. 350. 4!4 
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tt£) a C C'C i 0 ! «S^SS-C*4„ 
[ 0 0 041 i tc, ±E<£Bif fc&ete A U? tO?D; 

3 7 3, USP4, 6 5 2. 0 9 04£>. 

[ 0 0 0 5 ] 3 iJ2S^SiiS€Wr 4 E Cat-? 

«ft¥5 -58171. <wlPP6 -27 

4 9 9CCBIS;**rCt,>-2>. 
[ 0 0 0 6 ] 

m/se«<t>ise^ > & i o w± & j: *> v&fcxm 
[ o o c 7 ] m&m£.&a<?z>tc?>i£te. ssseti 

xi^t-P^as^gcciis Xoiaklfcetix t, f i- 
D^a = ? f?< LAH/ 

USP4, 350, 4 l 4St£iCiawsS*VcE 

* ; • fe«sttaSB «e < r 4 i^gja«*M£Tt- £ 

OS? ?g©m5&5 0 n OitLhi Ltcmis, <t*«:5 0 
0 n flsWrcW§fi&flte>gtitJS*i^:* < w 0 . 4 0 0 ~ 
7 0 0 n m<D&mmx-0)¥-i%kr&jmz. 7 5 %U±(cT 

e*fc4>-;fc. Sfc, USP4. 6 5 2, 0 9 0S4*(C 

*g^*<a44l^Hffi^*s*o?c DDx-C. gift 
Sattxu? hn>D « ? *JS4l/CS91£i»B4Jil> 

[00 08] US P4, 6 5 2, 0 9 024'k: 

a$S4a&ECS^--C'li. -ewUfi^KS^SSiSt. 
Kltte -f * > ^ L, - r -f > ^ * ^ t, -C sag-T i> C 4 (C J: 

orison. ^giiSA^^r, »i*g42 

«>. lg#feOStlfcEC^+€:SS«:^r£CiA5-c 

[0009] £fc. $#£¥5-58 17 1. 4#H^6- 
2 7 4 9 9 tCHSSnfc^aT-«.-SU^a^»S4!S|i, 

[0010] xCX: i&zmit. j3S6*©±3B$#g 
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S 0 £ (..Bi Att^tlfc . E C S^B-.OK-<Z>iSil;£j£& 

too ! 1 1 ifc, ^mat. m^(o&tiTcEcm^- 
*$«tciSi£-r j£*£E £*n£ir <s> c i * am i^- 

4. 

[ 0 0 12] 

[ifyti!gftT4fc«>fl!>*ig] ±iaa«*3taM-*ft: 
? i t- rc > 5 t><or*> So 

[ 0 0 13] 4?<:, — M©4*PlTiS^g 

4 . KltSStix l-^a»D5; J?»4 , SMtSSfi 

x^^7^ai70E^ f S9g4&agE<b%4*>&si -ss 

4. i§f?W*>eiSe4. gjL*6tixL.>ha?Di 
5?8i, SriM < t tStfii U > h D > D S 5 * I 

*«3.g4^Siflr8j4*^.ttiS, mia2^^+>e« 

5. iwl2fi?i;«Biix hD >D S v 
[0014] S^C, — *to*llSJT4§l}SS& 

ia«r. — M©4*i*r&a^sg4, s^?saa*<:^i# 

30 >St, €:j*.1<ibWf4xU>ho>Di7^ 

■c-*-5r. 4>.-a<4fc. miaajfcs&tex * h a i> d 
^ v *Js4, mlaaffc^attx uj-ha?a = v ^SsS 
4S^EffciB)4^?,tfig4, ms^m-<*>B^m 
4. HiB£^&«ixu-? |-D?D5 ?>®4^. SiSi 

[0015] S?c. *^t*, — M©«Pl-riS§8SS 

4. gsffiffljrestsn*. — MroitrarsaqBsg 
4 im^etexu* haifDS e<b^e«* 

il/nD>B> r ft5g4feS^t1S4*>f>S£-5ll 

40 4. ®9-<*>e«g4. aTcJfefetex L- i> fajc 5 

5lSM4^gS?<t494^i2iS. 15^2^^5j->C« 
13. i?ia£7c£af£xH» hDJDJ j*?®, ^IgiXSB 

isnrfeo. < 4 . Mssitsefix l> p k a 
«?!g4^SK<kia4*»iE.«t4S4, siia3^^5t->e« 
50 e-c^asn-ct»4, xu? h d *n ; ^ 
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i>, 

t£i>W- ! OJai. Co.Ni.Fe. Ir.Cu. R 
ii. Rh. Pd. Re. Os, Pt. Ho. Sa>. C 
r . Dy. E r ©l-m* 1 fS)HLh©*@. Ztci*m& 

B*Kffcft. S£J§. JfcfegWfHfclS. Jfc£ 

gS^Sfc-S.^OSi. TiO,, Ta.O,. Zr 
O,, Hf O,. Y.Oi, A1,0,, SiO,. SnO,* 10 
&§«tt*;K£<£feie4. Co. N>, Fe. j 
r . C u , Ru. Rh, Pd. Re. Os. Pi. H 
o. Sin, Cr. Dy, E r Ol'ftifr 1 WrJ~t<0& 

fe. SgJy-hCg^fti. ^%%^ip!3©S4. Ta, 
O,. ZrO,. 5>0,. Me?*iPhm\Xm>:PU< i 
fe 1 S*&«f4^4COSi. WO j. MoO,. Ni.O, 
A^iMt;Ma&:j--«£< £fe lSA>%tt*S?5<Dg<L. 4 > 20 
-:>-?iiSKffc*i^«faS!6©)li. £4>fc<£feWir 

[0 0 1 7] <*6tc. -«c^(S]f ^ig^e 

u» * ha ? o * ? ?Pg £ , *;i-.tt < £ fcH f S x 
S*. ^^iKSiWSS^^, feU<ti, 
? * > ytc J: 4fSlg.&tT St ^CiKJ:«. SMtSfete 

[0018] 

•2>feC-c-ti^ft». 40 
[0019] 4T, "*^SCB 1 Ol^i(t>gS«:^. 

r. mi u:&r>xmm-?i. 

[ 0 0 2 0 ] @ 1 Ii. *&mv& 1 efSSScCHgS<C{£& 

[002 ! ] i&mo&szeh&Ecm?- i os. 2^ 

SSBSlgg 2 a , eifcSBtex u ? h D i> 
□ 5^?S3. KltSfetexu? hn?a 5 7 ?1SS£ 
^ggi'ttSS £ hTihm. (UT. i=icgsg£ 
t>5> 1 1. S?8^*>e^4, i§SS©texuj>h 50 
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COECS^l Gi*. Se3Kfl>5atijiCEC^ 
£fS4»i. 6Smil«>ECS : fr.fei. 

[0022] mvms. 1 i uri±. tt?*.mm>$i&ic 
m^hti&i*. EC3f^cffiit^(cit-i;r, 
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